The results of experimental studies of samples of titanium for implants when exposed to pulsed electric currents. Excitation of longitudinal and transverse vibrations to the sample under these influences can be used in their electroplastic processing and introduction into the bone tissue. When exposed to pulses of surface layers of titanium sample are experiencing significant dynamic load. The possibility of increasing amplitudes with decreasing duration of pulses of electric current was shown. This allows to exclude the heating of implants during such impacts. The peculiarities of ponderomotive effects in titanium samples related to its unique electrical and mechanical properties, precluding the practical manifestation of the classic skin-effect and its impact on the generation of oscillatory processes in the moments of passage of the leading and trailing edges of current pulse.
INTRODUCTION
Titanium and its alloys find nowadays a wide use as a material for prosthetic bone cells [1, 2] . This is due to the compatibility of titanium with biological materials [3] and the possibilities of modern technological processes of adaptation in form, surface structure and volume of the implants [4] . Many of the properties of titanium and its alloys can be considered as an advantage and as the deficiencies in the manufacture of implants [5] . Such features of the Titan include:
• extremely high corrosion resistance, due to the ability of titanium to form on the surface of a thin (5-15 µm) continuous film of oxide TiO2, tightly bound with a mass of metal;
• specific strength (ratio of strength and density) the best titanium alloys reaches 30-35 or more, almost twice the specific strength of alloy steels;
• poor anti-friction properties due to the coating of titanium on many materials, titanium is paired with a Titan may not work on friction;
• poor machinability, similar to the machinability of stainless steels is austenitic;
• large chemical activity, the tendency to grain growth at high temperature and phase transformation during the welding cycle cause difficulties in welding of titanium.
These properties of titanium and its alloys complicate the treatment of the products and the process of installation of implants in conjunction with bone tissues. One of the ways of improving the processability of titanium implants can be effects of pulsed currents on the titanium samples, which ensures the manifestation of the effect of electroelasticity [6] . The use of electroplastic effects when working with titanium samples requires taking into account very specific properties of titanium and its alloys [7] related by passing through it pulse current. To assess the possibility of using titanium samples in terms of electroelasticity is the study of the ponderomotive properties of titanium in the conditions of action of pulsed currents.
RESEARCH METHODOLOGY
Samples of wire made from titanium were tested on the stand, the block diagram of which is shown in Fig.1 Large specific electrical resistance of titanium and its alloys [7] edge current. The total current through the titanium sample according to the absolute value is substantially lower than in the case of high conductors (silver, copper and gold) due to the high resistivity of the titanium. Change the self-magnetic field of currentcarrying conductor As in the case of typical skin effect gives rise to induced EMF, which increases the electric field on the surface of the titanium sample causes an increase in current in the initial moment of time in the surface layer, which for titanium due to the large thickness of the skin layer is not accompanied by the almost complete lack of current over the cross section, as it manifests itself to the skin effect.
As a result of the nature of the change of the magnetic flux collected by the magnetic field sensor for the titanium samples have significant differences from the similar results for samples with high conductivity [8] , for which the current increase occurs relatively slowly. On the other hand for materials such as Nickel (as well as for other materials -ferromagnets) the skin effect is significantly stronger than for metals commonly used as conductors, such as copper, silver, aluminum and gold (Fig.2) . When testing the effects of current on the titanium samples, it is necessary to consider the increased contact resistance on the surface of samples associated with the presence of titanium dioxide films [5, 9] , as well as large variation of electric resistivity, which is typical for titanium and its alloys [7] . These features make it necessary to use to control the current through the sample non-contact sensors of the magnetic flux [10] .
RESULTS
In Fig.3 The method allows to develop rules for management of electric effects that are used during electroplastic processing of implants from titanium and its alloys. Such effects are also possible in the process of installation of implants in bone tissue, which is important due to the significant forces of friction on the surface of titanium implants.
As an example, the comparative characteristic manifestation of ponderomotive phenomena in Fig.6 shows the data for various metals, including titanium. This figure shows large variation characteristics of the vibration responses for the same impact, depending on the sample material. Thus, if such materials as silver, gold and copper are the differences relatively small, ferromagnetic materials provide a much greater vibration response. In the case of titanium, when such a response is relatively weak, the possibility of controlling its characteristics by changing the parameters of the current pulse is particularly important. 
CONCLUSION
The obtained results show the possibility of controlling the amplitude of the excited mechanical vibrations not only by regulating the amplitude of the current pulses, but due to the choice of the material and time parameters of impulses. The specific properties of titanium and needs to be taken into account, the PI building systems electroplastic processing of it, and also in the case of using the excitation of vibro-acoustic processes in implants when installed in the bone tissue.
